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INTRODUCTION

Problem

In the spring of 1980, workers unearthed buried drums and
noxious odors while constructing a railway spur across a former
municipal landfill called Sauget/Sauget Landfi1l (S/SL) in Sauget,
INinois. Since noxious odors and labels on the uncovered drums
indicated that the substances might be toxic, environmental officials
at both the state and federal levels were notified. It was deter-
mined that further investigation should be conducted to determine
just how serious a problem actually existed. At this point, Ecology
and Environment, Inc.'s (E&E) Field Investigative Team (FIT) was
assigned the responsibility of assessing and performing any work that
would define the level of contamination emanating from past disposal
at S/SL.

PurEose

The objective of FIT work at S/SL was to safely and accurately
perform a drilling and sampling program of soils below the landfill
for the determination of chemical contamination. This included the
use of remote sensing techniques to first locate areas where buried
drums might exist.

History

The portion of S/SL, which this investigation is concerned with,
operated from 1959 (its beginning) to approximately 1966, Figure 1.
Ouring this period, Paul Sauget of Sauget and Company (a Delaware
corporation) operated it as a municipal landfill. Simultaneously and
directly adjacent to S/SL he operated the W, G. Kummerich,
Sauget/Toxic Landfill. Sauget/Toxic Landfill was used for disposal
of processing waste from Monsanto Company of Sauget, Il1linois.
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Site inspection reports from health offictals during this period
indicated about a lack of daily cover, open burning, and disposal of
drumed waste at S/SL. Reportedly, the landfill, during operation and
since, has been inundated many times by flood waters of the
Mississippi River. The flood height on-site has been enhanced by the
flood control levee which borders S/SL on the east side.

Since S/SL ceased operation, approximately four to five feet of
fly ash cinders has been spread over the landfill as cover. These
cinders are coarse grain in nature and therefore unsuitable as cover
material.

Method of Study and Field Work

The objective of the study was to obtain soil samples below the
landfill for chemical analyses. Therefore, to insure the safety of
drilling and sampling personnel, it was necessary to identify
portions of the landfill that might contain buried drums. Remote
sensing techniques (magnetometer, ground penetrating radar (GPR),
electromagnetic conductivity (EMC), etc.) were decided to be the only
feasible methods. Remote sensing on the landfill would also present
its own unique problems. The landfill has three sets of high voltage
power lines, two railroad lines, and portions of a chain-link fence |
which would all affect the readings from the delicate instrumenta-
tion. It was concluded that a specialist with instrumentation and
interpretation skills sophisticated enough to overcome these
obstacles be subcontracted.

The subcontractor chosen was TECHNGS, Inc. of Miami, Florida.
Besides having the lowest bid, TECHNOS was also the only contractor
to offer the use of a continuous output gradiometer magnetometer (see
Appendix 2).



Assisted by E&E's personnel, TECHNOS performed all on-site work in
modified level C safety, utilizing air powered purifying respirators
to protect against inhalation of contaminated particulate matter.

The TECHNOS approach included two phases. In Phase I, three
techniques, GPR, EMC, and magnetics, were evaluated on-site to
determine the best method for locating drums. Phase II was conducted
using a gradiometer magnetometer (which proved to be the best of the
three geophysical methods tested in Phase I) along 33 parallel
traverse lines spaced at 12.5 foot intervals across the site with
readings every 12.5 feet thus, forming a grid and providing
approximate total site coverage. A drawing of the site (to scale)
with grid and gradiometer magnetometer results superimposed on it
appear in TECHNOS Figure 7 (included in back plate pocket). The
following significant information was derived from this survey:

1. Magnetic anomalies (intensity level 1, TECHNOS Figure 7) were
recorded over most of the landfill which probably indicate
the limits of landfilling.

2. Magnetic anomalies with greater intensity (levels 2 and 3,
TECHNOS Figure 7) were located in several areas in the
north-central and western portions of the site. These areas
are delineated in TECHNOS Figure 7 and indicate burial areas
of relatively large concentrations of steel/iron materials
such as drums or car bodies.

3. The delineated magnetic variations may be caused by drum-like
masses occurring at depths of 2 to 25 feet. If drums, these
individual masses could represent 1 drum at a depth of 2 feet
to as many as 50 drums to depths as 25 feet (over a surface
of about 25 feet in diameter).



The information provided in the TECHNOS report allowed FIT to
develop a drilling/sampling program on the grid while performing it
in the safest manner possible. Every attempt to place borings
equidistant to one another on the grid was made. However, the
location of buried drums and an area of large cinder piles north of
the 500 grid 1ine prevented this. Borings here were placed in the
only locations possible. Borings south of the 900 grid line were
located on an equidistant pattern. The sampling program consisted of
drilling 18 holes through the landfill in order to take 35 soil
samples below it. Two split spoon samples of soil at different
depths were taken below the bottom of the l1andfill and above the top
of the water table with the exception of B16. The first soils
encountered below the landfill in Bl6 were also found to be below the
water table; therefore, the second soil sample was not collected.

Prior to any drilling at S/SL, all drilling equipment including
tools and rig were steam cleaned under the supervision of E&E's
personnel. Between borings, all tools, augers, racks, split spoons
etc., were steam cleaned to prevent cross contamination. Between
samples in each boring the split spoons were decontaminated by first
washing them with tap water, secondly rinsing with acetone, and
finally rinsing with distilled water.

A1l drilling and soil sampling at S/SL were done in modified
level A safety. This entailed wearing Tyvec moon suits with clear

bubble head gear and attached "life line" air lines.

Previous Studies

To date, the only site specific study of S/SL has been a thermal
infrared survey done by Environmental Monitoring Systems Laboratory
(Shelton, aerial 1982). The W. 6. Krummrich AKA Sauget Toxic
Landfil) which borders Sauget/Sauget Landfill on the west side has
been the subject of numerous studies including a hydrogeologic study
by D'Appolonia. |



Acknowledgements

Thanks are extended to Riverport Terminal and Fleeting Company
and the Pilsbury Company for their cooperation in granting access to
property. Thanks are also extended to TECHNOS, Inc. and Canonnie
Construction for their effort in the field under high level safety
conditions. ‘



SITE DESCRIPTION

Location and Physiography

Sauget/Sauget Landfi11l is located in the town of Sauget in St.
Clair County, Illinois. It is approximately 200 yards from the
Mississippi River and 1ies on the flood plain known as the American
Bottoms.

The area covered by this report is that portion of S/SL which is
bordered on the east by the Mississippi River flood levee, the west
by the Sauget/Toxic Dump fence, on the south by the end of that
fence, and on the north by the site security fence.

Climate

The site is located in the northern temperate zone which is
characterized by warm summers and moderately cold winters. The
average annual precipitation in the area is about 38 inches (ISWS,
1965). Due to the coarse cover material and Tack of vegetation or
any drainage development on S/SL, it must be assumed that at least
80% of the yearly precipitation infiltrates the landfill surface.
Therefore, approximately 30 inches of precipitation infiltrate S/SL
each year to recharge the Henry Formation water table aquifer.



GEOLOGY

S/SL is situated on the Mississippi River flood plain on thick
valley fi11 deposits (100'+). The valley fill is comprised of two
formations, one which is a thin mantle called the Cahokia Alluvium.
Derived from the erosfon of ti11 and loess, the alluvium consists of
unconsolidated, poorly sorted, silt, with some local sand and clay
lenses. It appears to have accumulated in valleys during flood
intervals after the Wisconsinan glaciers had retreated.

The Cahokia Alluvium formation unconformably overlies the
Mackinaw Member of the Henry Formation. The Henry Formation is
Wisconsinan glacial outwash in the form of valley train deposits. It
accounts for the majority of the valley fill and is composed of sand
and gravel that coarsens with depth. Due to the thickness and water
capacity of this formation, it is a major aquifer for the East St.
Louis area.

Mississippl limestone underlies the valley fill deposits at a
depth of approximately 120 feet (Bergstrom, 1956).

Site Geology

A1l of the 18 borings (Appendix I) through S/SL encountered and
sampled the Cahokia Alluvium formation and none encountered any of
the Henry formation sands. Locations of the 18 borings appear on
TECHNOS Figure 1. Permeability values for the Cahokia Alluvium from
a study on nearby Dead Creek (St. John, 1981) are on the order of
approximately 7x10-6 cm/sec.

The surface grade of the landfill is relatively flat. The Henry
Formation water tab]elaquifer was encountered in boring 16 at a depth
of 22 feet. Groundwater was also encountered in boring 1 at 17 feet
but probably was perched on top of a clayey lens in the Cahokia
Alluvium.



Landf111 Specifics

In general, S/SL is relatively flat and has approximately a four
foot cover of coarse fly ash over its entirety. The refuse thickness
gradually increases from three feet in the north portion to eighteen
feet in the south. Observations during drilling indicate that only
in one Tocation (B16) was the water table high enough to be
encountered while drilling.



CHEMICAL ANALYSES OF SOILS

The 35 soil samples collected below S/SL were tested for 112
organic priority pollutants designated by the.United States
Environmental Protection Agency (U.S. EPA), a‘spec1a1 analysis for
2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD), and selected non-priority
pollutant hazardous substances. A list of compounds tested for and
their detection limits appears in Table 1. Laboratory analyses of
the 35 soil samples collected below S/SL appear in Table .2.

A survey of the soil analyses show high concentrations (over
1,000 ppb or 1.0 ppm) of organic contaminants including highs of 480
ppm of 2,4,6-trichlorophenol (B8A), 360 ppm of 2-chlorophenol (B4B),
3,100 ppm of 2,4-dichlorophenol (B1B), 72.0 ppm of 2,4-dimethylphenol
(B4B), 100 ppm of pentachlorophenol (B4B), 250 ppm of phenol (B5B),
1.4 ppm of 2-methylphenol (B6A), 330 ppm of 4-methylphenol (B4B), 2.8
ppm of acenaphthene (B2B), 13,000 ppm of 1,2,4-trichlorobenzene
(B14A), 620 ppm of 1,2-dichlorobenzene (Bl14A), 1,200 ppm of 1,4-dich-
lorobenzene (B14A), 1.2 ppm of fluoranthene (B2B), 17.0 ppm of iso-
phorone (B11A), 380 ppm of naphthalene (B8A), 56.0 ppm of nitro-
benzene (B4B), 1,100 ppm of bis(2-ethylhexyl)phthalate (B14A), 900
ppm of di-n-butyl phthalate (B14A), 23 ppm of di-n-octyl phthalate
(B11A), 1.3 ppm of benzo(b)fluoranthene (B13A), 1.3 ppm of benzo(k)-
fluoranthene (B13A), 6.4 ppm of chrysene (B11A), 2.0 ppm of fluorene
(B2B), 5.2 ppm of phenanthrene (Bl1A), 5.6 ppm of pyrene (Bl1A), 51.0
ppm of aniline (B17B), 9.6 ppm of 4-chloranile (B16A), 3.0 ppm of
dibenzofuran (B2B), 10.0 ppm of 2-methylnaphthalene (B11A), 4.6 ppm
of 3-nitroaniline (B2A), 44.0 ppm of benzene (B14A), 100 ppm of
chlorobenzene (B6A), 12.0 ppm of 1,2-dichloroethane (B6A), 19.0 ppm
of 1,1-dichloroethane (Bl14A), 5.7 ppm of 1,1,2,2,-tetrachloroethane
(B14A), 11.0 ppm of 1,2,-trans-dichloroethene (B14A), 790 ppm of
ethylbenzene (B14A), 5.8 ppm of methylene chloride, 12.0 ppm of
tetrachloroethene (B14A), 2,400 ppm of toluene (Bl4A), 55.0 ppm of
trichloroethene (B14A), 14.0 ppm at acctone (B9B), 250 ppm of
4-methyl -2-pentanone (B14A), 64.0 ppm of styrene (B14B), 2,300 ppm of
xylene (B14A), 170 ppm of PCB-1742 (B5A), 360 ppn of PCB-1254 (B5A),
70.0 ppm of PCB-1248 (B118), 16,000 ppm of PCB-1260 (B14B), 46.0 ppm

of PCB-1016 (B7B) and 66.0 ppm of total PCB (B5B).
10



TABLE 1 - THE 112 PRIORITY POLLUTANTS AND THEIR LOW

LEVEL DETECTION LIMITS, MEDIUM LEVEL DETECTION
LIMITS FOR VOLATILES ALSO GIVEN, ALL IN PBB.

ACID COMPOUNDS

2,4,6-trichlorophenol 10
p-chloro-m-cresol - 20
Z2-chTorophenol 10
2,4-dichlorophenol 10
2,4-dimethylphenol 10
Z-nitrophenol 20
4-nitrophenol 100
2,4-dinitrophenol 50
4.6-dinftro-Z-methylphenol 20
pentachlorophenol 20
phenol 10

(Non-Priority Pollutant Hazardous Substances)

benzoic acid 100
Z2-methylphenol 10
4-methylphenol 10
2,4,5-trichlorophenol 100

BASE-NEUTRAL COMPOUNDS

acenaphthene ' 10
benzidine 40
1,2,4-trichlorobenzene 10
hexachlorobenzene 10
hexachloroethane 10
bis(2-chloroethyl)ether 10
2-chloronaphthalene 10
1,2-dchlorobenzene 10
I,3-dichlorobenzene 10
1,4-dichlorobenzene 10
3,3"-dichlorobenzidine 20
2,4-dinitrotoluene 20
Z2,6-dinitrotoluene 20
1,2-diphenylhydrazine

as azobenzene) 20
TTuoranthene 10

4-chlorophenyl phenylether 10
4-bromopheny! phenyl ether 10

BASE/NEUTRAL COMPOUNDS

. bis-(2-chlorolsopropyl)ether 20
bis-(2-chloroethoxy)methane 20
hexachlorobutadlene 10
hexachlorocyclopentadlene 10
1sophorone 10
naphthalene 10
nitrobenzene 10
N-nitrosodiphenylamine 10
N-nitrosodi-n-propylamine 20
bis(2-ethylhexyl)phthalate 10
butyl benzyl phthaTate 10
di-n-butyl phthaTlate 10
di-n-octyl phthalate 10
diethyl phthalate 10
dimethyl phthaTate 10
benzo(a)anthracene 10
benzo(a)pyrene 20
benzo(b)flTuoranthene 20
benzo(k)fluoranthene 20
chrysene 10
acenaphthylene 10
anthracene . 10
benzo{ghl)perylene 20
T luorene 10
phenanthrene 10
dibenzo(a,h)anthracene 20
indeno(1,2,3-cd)pyrene 20
pyrene 10

(Non-Priority Pollutant Hazardous Substances)

aniline 10
benzyl alcohol 20
4-chloroaniiine 50
dibenzofuran 10
2-methylnaphthalene 20
Z-nitroaniline 100
3-nitroaniline 100
d-nitroaniTine 100




VOLATILES

Tow med ium
acrolein 50
acrylonitrile 50
benzene .
carbon tetrachloride
chlorobenzene

1,2-dichloroethane

1,1,1-trichloroethane

1,1-dichloroethane

1,1,2-trichloroethane

1,1,2,2-tetrachoroethane

chloroethane

¢-chloroethylvinyl ether

chloroform

1,1-dichloroethene

1,2-trans-dichloroethene

1,2-dichloropropane

trans-1,3-dichloropropene

ci1s,l,3-dichloropropene

ethylbenzene

methylene chloride

chloromethane

bromomethane

bromoform

bromodichloromethane

fluorotrichloromethane

chlorodibromomethane

tetrachloroethene

toluene
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trichloroethene

vinyl chloride
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(Non-Priority Pollutant Hazardous Substances)

acetone 50 100
2-butanone 100 200
carbondisulfide 5 10
2-hexanone 50 100
4-methyl-Z2-pentanone 50 100
styrene 2.5 5
vinyl acetate 5 10
o-xylene 2.5 5
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PESTICIDES

aldrin 4.0
dieldrin 4.0
chlordane 4.0
4,4"-DDT 4.0
4.4'-DDE 4.0
4,4"-DDD " 4.0
endosulfan I =~ - 4.0
endosulfan [I - 4,0
endosulfan sulfate 4.0
endarin D 4.0
endrin aldehyde 4.0
heptachlor 4.0
heptachlor epoxide 4.0
BHC-Alpha 4.0
BHC-Beta 4.0
BHC-Delta 4.0
BHC -Gamma 4.0
PCB-124?2 4.0
PCB-1254 4.0
PCB-1221 4.0
PCB-1232 4.0
PCB-1248 4.0
PCB-1260 4.0
PCB-1016 4.0
toxaphene - 4.0
DIOXINS ug/kg

2,3,7,8-tetrachlorodibenzo-
p-dioxin 0.16

13
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TABLE 2 - ORGANIC ANALYSES OF SOILS BELOW SAUGET/SAUGET LANDFILL, IN PPB

BORING/SAMPLE NUMBER

Depth {in Teet)
BIA 818 B2A 828 B3A 838 BAA B4B
10.0-11.5]| 17.5-19.0| 13.5-15.5] 17.0-19.0| 10.0-12.0| 13.5-15.5| 10.0-12.0| 13.5-15.5
17,3,7,8-TC0D 331

2,4,6-trichlorophenol 2,500 170,000 22,000 520 1400 1500 94,000
2-chlorophenol 24,000 65,000 800 1500 LT 57,000 360,000
2,4-dichlorophenol 66,000 3,100,000 31,000 1700 760 4500 370,000
2,4-dimethylphenol 500 72,000
4,6-dinftro-2-methylphenol
pentachlorophenol 86,000 5400 LT 11,000 100,000
phenol 24,000 55,000 45,000 4400 3200 100,000 98,000 88,000
2Z2-methylphenol
4-methylphenol LT 560 LT 330,000
2,4,5-trichlorophenol LT
acenaphthene 1200 2800
1,2,4-trichlorobenzene 480 L7 100,000
1,2-dichlorobenzene LY LT LT »000
1,4-dichlorobenzene 1800 720 LT 760 LT 66,000
Tlvoranthene LT
{sophorone
naphthalene 11,000 8300 LT
nitrobenzene 8800 400 56,000
R-nitrosodipheny) amfne
bis(2-ethylhexy) )phthalate LT 62,000
butyl benzyl phthalate

* Blank = Not detected

LT = Present, but lower than the detection 1imit for low hazard analyses.
LM = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to ylield TCOD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Depth {(1n feet)

Bl1A
10.0-11.5

B18
17.5-19.0

B2A
13.5-15.5

B28
17.0-19.0

B3A
10.0-12.0

838 B4A B48
13.5-15.5| 10.0-12.0 § 13.5-15.5

di-n-buty]l phthalate
di-n-octyl phthalate
diethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo(k)fluoranthene

LT

A

chrysene

anthracene
benzo(ghi)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

1000

2700

LT

pyrene

anfiline
4-chloroanfiline
dibenzofuran
2-methylnaphthalene
3-nitroaniline
benzene -

LT

LT
1000

Lr

LT

Blank = Not detected.

LT = Present, but lower than the detection 1imit for low hazard analyses.

LM = Present, but lower than the detection limit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yfeld TCDD results.’
KA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

p

BORING/SAMPLE NUMBER
—Depth [in feet]

81A
10.0-11.5

B18
17.5-19.0

B2A
13.5-15.5

B28
17.0-19.0

B3A
10.0-12.0

B38
13.5-15.5

10.0-12.0

chlorobenzene
1,2-dichlorcethane
1,1-dichloroethane
1,1,2,2-tetrachloroethane
1,2-trans-dichloroethene
ethylbenzene

methylene chloride

7.4

3.7

10,

B48
13.5-15.5

Tetrachloroethene
toluene
trichloroethene
acetone

2-butanone
4-methyl-2-pentanone
styrene

977
LY

o-xylene
pCB-1242
PCB-1254
PCB-1248
PCB-1260
PCB-1016
Total PCB

1000

485.2
2120.6

2.0

69.6

210

1,000,000

Blank = Mot detected.

LT = Present, but lower than the detection 1imit for low hazard analyses.
(M = Present, but lower than the detectfon 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yfeld TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Uepth {in feet)
BSA 858 B6A 868 B7A 878 BSA pas
13.5-15.5| 17.0-19.0] 10.0-12.0]| 13.5-15.5| 10.0-12.0§ 13.5-15.5| 13.5-15.5] 17.5-19.5
12,3,7,.5-TC00 V.11

2,4,6-trichlorophenol 130,000 26,000 2700 4800 2700 480,000 | 10,000
2-chlorophenol 31,000 8400 1600 1600 LT
2,4-dichlorophenol 560,000 260,000 17,000 15,000 6100 1,500,000 { 64,000
2,4~-dimethylphenol 2000
4 ,6-dinitro-2-methylphenol
pentachlorophenol 16,000 25,000 31,000
pheno) 140,000 250,000 45,000 11,000 1800
Z-methylphenol 1300 o0V
4-methylphenol 36,000 7000 1400 *
2,4,5-trichlorophenol
acenaphthene
1,2,4-trichlorobenzene 86,000 13,000 120,000
1,2-dichlorobenzene 100,000 28,000 LT 180,000
1,4-dichlorobenzene 3100 800
Tluoranthene
fsophorone
naphthalene LT 800 LT 380,000 LT
nitrobenzene 27,000 11,000 LT 52,000
K-nitrosodipheny) amine
bis(2-ethylhexyl Jphthalate
butyl benzyl phthalate

Blank = Not detected.

LT s Present, but lower than the detection 1imit for low hazard analyses.
LM s Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yleld TCDD results.
A = Mot analyzed, sample could not be cleaned wp sufficiently.
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TABLE 2 {Continued)

BORING/SAMPLE NUMBER

Depth (in feet)

B5A
13.5-15.5

858
17.5-19.0

B68 B7A -

13.5-15.5] 10.0-12.0

B78
13.5-15.5

B8A
13.5-15.5

Bs8
17.5-19.5

dT-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
benzo(a)anthracene
benzoga pyrene
benzo(b)fluoranthene
benzo(k)fluoranthene

—
e
gog
0
—
~N
"

Ll

LT
LT

chrysene

anthracene
benzo(gh{)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

Ly

pyrene

aniline
4-chloroaniline
dibenzofuran
2-methylnaphthalene
3-nitroaniline
benzene .

3.2

Blank = Mot detected.

LT = Present, but lower than the detection 1imit for low hazard analyses.
LA = Present, but Tower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Depth (in Teet)
BSA BS8 B6A B68B B7A B78 B8A B88
13.5-15.5] 17.0-19.0| 10.0-12.0] 13.5-15.5} 10.0-12.0{ 13.5-15.5] 13.5-15.5] 17.5-19.5
chlorobenzene 18,000 27,000 | 100,000 8.4 4.2 7100
1,2-dichloroethane 12,000 3.4
1,1-dichloroethane
1,1,2,2-tetrachloroethane
1,2-trans-dichloroethene
ethylbenzene 46,000 3.8 4.5
methylene chloride 15.0 86.0 45.0 LT
tetrachloroethene LT
toluene 50,000 LT 6.1
trichloroethene LT
acetone 330 200 2600
2-butanone
4-methyl)-2-pentanone LT LT LT
styrene
o-xylene — 140,000 13.0 LT 2.0
PCB-1242 170,000 1700 2700
PCB-1254 360,000
PCB-1248 4700
PC8-1260 590 13,000 880 1500
PC8-1016 2300 46,000
Total PC8 66,000

Blank = Not detected.

LT = Present, but lower than the detection 1imit for low hazard analyses.
(K- = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDO results.
KA = ot analyzed, sample could not be cleaned uwp sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Depth (In Teet)

B9A B98 B10A 8108 B11A B118 B12A 8128
15.0-17.0| 17.0-19.0| 17.0-19.0§ 19.0-21.0} 17.0-19.0] 19.0-21.0| 17.0-19.0} 19.0-21.0
Z,3,7,8-TC0D . P P P
2,4,6-trichlorophenol L7 600 48,000 640 4400 9400
2-chloropheno) 640 1100 1700 LT 1200 520
2,4-d1ichlorophenol 7400 9800 170,000 9600 3200 20,000 8800 4200
2,4-dimethylphenol LT ’
4,6-dinitro-2-methylphenol
pentachlorophenol 4800 2200 24,000 920
phenol 7500 14,000 32,000 11,000 6200 37,000 17,000 7500
Z-methylphenol
4-methylphenol 1400 2300 2700 1000 720
2,4,5-trichlorophenol
acenaphthene -
1,2,4-trichlorobenzene 11,000 520 3600
1,2-dichiorobenzene 11,000 LT 800
1,4-dichlorobenzene LT 27,000 LT 1000
fluoranthene
{sophorone 17,000 Lr 720
naphthalene 6500 72,000 35,000 LT 640
nitrobenzene
N-nitrosodiphenyl amine LT
bfs(2-ethylhexyl Jphthalate 440 52,000 34,000 440
butyl benzyl phthalate LT
Blank = Not detected.
LT = Present, but Jower than the detection limit for low hazard analyses.
LM = Present, but lower than the detectfon 1imit for medfum hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
g AR A ot s fw MY TN TE TR T "&n~wm .
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

P

B9A
15.0-17.0

898
17.0-19.0

810A
17.0-19.0

8108
19.0-21.0

B11A
17.0-19.0

B118
19.0-21.0

B12A
17.0-19.0

B128
19.0-21.0

di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
benzo(a)anthracene
benzo(a)pyrene
benzo(b)fluoranthene
benzo({k)fluoranthene

LT

1500
840

|4

~ 23,000

LT

1000
1000

chrysene

anthracene
benzo(ghi)perylene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

5200

pyrene

anfline
4-chloroaniline
dibenzofuran
2-methylnaphthalene
3-nitroaniline
benzene >

LM

10,000

T

Blank = Mot detected.

LY. = Present, but lower than the detection 1imit for low hazard analyses.
LM = Present, but Tower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDO results.
NA = Mot analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Depth (1

n feet)

B9A
15.0-17.0

898
17.0-19.0

B10A

B108
17.0-19.0

B11A
15.0-17.0

B11B
17.0-19.0

B12A
15.0-17.0

8128
17.0-19.0

chiorobenzene
1,2-dichloroethane
1,1-dichloroethane
1,1,2,2-tetrachloroethane
1,2-trans-dichloroethene
ethylbenzene

methylene chloride

3.3

15.0-17.0
— 5200

LT

220,000

T
PR 3

o "
R %

LY

tetrachloroethene
toluene
trichloroethene
acetone

2-butanone
4-methy] -2-pentanone
styrene

210

14,000

1,300,000

100,000

LT

o-xylene
PCB-1242
PCB-1254
PCB-1248
PC8-1260
PCB-1016

600

1500

1300

2zl

78.0

030,000

38,000
45,000

70,000
681,000

£8

Blank = Mot actected.

LT = Present, but lower than the detection 1imit for low hazard analyses.
LM = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yleld TCOD results.
WA = Mot analyzed, sample could not be cleaned wp sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Depth (in feet)

B13A B138 B14A 8148 B15A B158 B16A B17A
17.0-19.0| 19.0-21.0] 17.0-19.0} 19.0-21.0§ 22.0-24.0| 24.0-26.0] 22.0-24.0| 22.0-24.0

12Z.3,7,8-TC0D P

2,4,6-trichlorophenol 20,000 4600 800 1900 7700 6400
2-chlorophenol 2500 3800 600 1600 4600 100,000
2,4-dichlorophenol 9400 11,000 460,000 11,000 27,000 120,000
2,4-dimethylphenol LT 680
4,6-dinitro-2-methylphenol LT ‘

pentachlorophenol 12,000 44,000 16,000 4200 12,000 39,000 26,000
phenol 8900 15,000 6000 13,000 16,000 50,000
Z-methylphenol

4-methylphenol 920 1400 16,000 1000 1900 9200
2,4,5-trichlorophenol LT
acenaphthene

1,2,4-trichlorobenzene 2400 3000 13,000,000 | 2,000,000

1,2-dichlorobenzene 620,000 55,000 LT
1,4-dichlorobenzene 1300 2000 1,200,000 100,000 1600 4100
Tluoranthene

{sophorone 14,000

naphthalene LT 210,000 20,000 720 _ 2000
nitrobenzene . o
M-nitrosodiphenylamine 400 .
bis(2-ethylhexyl)phthalate 1,100,000 220,000 4600
butyl benzyl phthalate LT LT

Blank = Mot detected.

LT = Present, but lower than the detection 1imft for low hazard analyses.
(M = Present, but lower than the detection limit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCOD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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IABLE 2 (Continued)

BORING/SAMPLE NUMBER

Uepth (1

n feet)

B13A
17.0-19.0

B138
19.0-21.0

B14A
17.0-19.0

di-n-butyl phthalate
di-n-octyl phthalate
diethyl phthalate
benzo(a)anthracene
benzo(a)pyrene

benzo b}fluoranthene
benzo(k)fluoranthene

LT
1300*
1300*

LT
LT

8148
19.0-21.0

B15A
22.0-24.0

8158

B16A
22.0-24.0

8178
22.0-24.0

Ig.(m

L

24.0-26.0
— 3800

LT

‘chrysene

anthracene
benzo(ghi)peryliene
fluorene

phenanthrene
dibenzo(a,h)anthracene
indeno(1,2,3-cd)pyrene

LT
LT

pyrene
aniline
4-chloroaniline
dibenzofuran
2-methylnaphthalene
3-nitroaniline
benzene N

Ly

2200

44,000

LT

£3

Blank » Not detected.

LT = Present, but lower than the detection limit for low hazard analyses.
LM's Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.

‘e
EESaE AN ]

[

R g A T OO s




/

T4

TABLE 2 (Continued)

BORING/SAMPLE NUMBER

“Depth {in feet)
B13A B138 Bl4A B148 B15A B158 B16A 1317A
17.0-19.0] 19.0-21.0] 17.0-19.0} 19.0-21.0] 22.0-24.0{ 24.0-26.0} 22.0-24.0] 22.0-24.0
chiorobenzene 03,000 4.4
1,2-dichloroethane
1,1-dichloroethane 19,000
1,1,2,2-tetrachloroethane 5700
1,2-trans-dfchloroethene 11,000
ethylbenzene 790,000 330,000 LT
methylene chloride 50.0 13.0 5800 2.5 23.0 Ln
TetrachToroethene 12,000
toluene 2,400,000 540,000
trichloroethene 55,000
acetone 90.0 430 540 1400
2-butanone M
4-methyl-2-pentanone LT 250,000 LT
styrene 64,000 4.2 5.3
o-xylene ~ 2,300,000 | 1,400,000 T
PCB-1242 5000
PCB-1254
PCB-1248
PCB-1260 770 1300 2,900,000 | 16,000,000 190 1000 370 68.0
PCB-1016 210 '
Total PCB N

Blank = Not detected.

LT = Present, but lower than the detection limit for low hazard analyses.
LM = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCOD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued) ‘ . o L e

BORING/SAMPLE MUMBER
p n fee

B178 B18A B188 Blank 1 Blank 2 Spike Spike
24.0-26.0 | 22.0-24.0| 24.0-26.0 1.0 ppb 1.0
17,3, 7,510 0.37 U.
2,4,6-trichlorophenol
2-chlorophenol
2,4-dichlorophenol
2,4-dimethylphenol 3800
4,6-dinitro-2-methylphenol
pentachioropheno)
phenol
Z-methyiphenol
4-methylphenol
2,4,5-trichlorophenol
acenaphthene
1,2,4-trichlorobenzene
1,2-dichlorobenzene
1,4-dichlorobenzene 550 LT
Fluoranthene 1000
§sophorone
naphthalene
nitrobenzene
N-nitrosodiphenylamine
bis{2-ethylhexyl )phthalate 580 910 1400 LT
butyl benzyl phthalate

Blank = Not detected.

LT = Present, but lower than the detection 1imit for low hazard analyses.
LM = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yleld TCOD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Cont{inued)

BORING/SAMPLE NUMBER

Depth {in Teet)

8178 B18A B188 Blank 1 Blank 2
- 24,0-26.0 | 22.0-24.0| 24.0-26.0

di-n-butyl phthalate LY
di-n-octy) phthalate LT
diethy) phthalate
benzo(a)anthracene 520 600
benzo(a)pyrene LT
benzo(b)fluoranthene Ly LT .
benzo{k)fluoranthene LY LT E
Thrysene A0 560 ¢
anthracene
benzo(gh{)perylene
fluorene
phenanthrene 720
dibenz?(a.h)antgracene
indeno(1,2,3-cd)pyrene _
pyrene T 800 |
aniline 51,000 1700
4-chloroaniline 960
dibenzofuran

2-methylnaphthalene
3-nitroaniline
benzene

Blank = Not detected.

LT = Present, but lower than the detection limit for low hazard analyses.
LM = Present, but lower than the detection 1imit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yield TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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TABLE 2 (Continued)

BORING/SAMPLE NUMBER

Uep

th {(in feet)

8178
24.0-26.0

B18A
22.0-24.0

B188
24.0-26.0

Blank 1

Blank 2

chlorobenzene
1,2-dichloroethane
1,1-dichloroethane
1,1,2,2-tetrachloroethane
1,2-trans-dichloroethene
ethylbenzene

methylene chloride

4.1

[ )
.

19.0

47.0

tetrachloroethene
toluene
trichloroethene

. acetone

2-butanone
4-methyl-2-pentanone
styrene

2000

260

o-xylene
PCB-1242
PCB-1254
PCB-1248
PC8-1260
PCB-1016
Jotal PCB

23.0

160

2400

670

8lank = Mot detected.

LT = Present, but lower than the detection limit for low hazard analyses.
LM = Present, but lower than the detection limit for medium hazard analyses.
P = The sample could not be cleaned up sufficiently to yleld TCDD results.
NA = Not analyzed, sample could not be cleaned up sufficiently.
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Samples which contained the highest concentrations of a
particular contaminant include B14A (fifteen), Bl1lA (six), and B4B
(fFive). Sample B4B also contain the highest (3.31 ppb) concentration

of TCDD.

N4

A review of QBMble blanks shows blank 2 with contamination
detected. Since this blank was collected in a parking lot where tar
and petroleum contaminants were present, this data does not affect
the data set. TCDD spikes showed reasonable results.

,
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DISCUSSION

Of the 112 organic compounds analyzed from the U.S. EPA priority,‘
pollutant 1ist, 63 have been confirmed to exist in the soil under

S/SL. Samples with high concentraiions_pf halogenated organic
chemicals, such as chlorophenol and chlorobenzenes, found with high
concentrations of polychlorinated biphenyls are particularly
interesting. Studies have shown that uncontrolled burning (which was
the subject of many site inspection reports during operation) of
these substances leads to the formation of polychlorinated dibenzo-p-
dioxin and similar polychlorinated dibenzofuran classes. Therefore,
it is not surprising that two samples, B4B and B8B, did contain low
concentrations of TCDD. It is also quite 1ikely that samples B14A
and B14B, which contained high concentrations of halogenated
compounds, would have also yieldz: measurable TCDD results, but the '
samples could not be cleaned up pnough in the laboratory to yield

results,

Though TCDD was quantified in two samples close to the Sauget/
Toxic Landfill, contamination by organic compounds is generally
spread evenly throughout the soi?s under the landfill. Both times
TCDD was found in soils, it was ?he lower of two samples taken. This
is most 1ikely due to a physicaljwashing of the compound downward by
percolation of prec%pitation 1nf‘\trat10n. Infiltration of
precipitation through the cover F the landfill is on the order of
8,400,000 gallons/year (this is jsuming an area of contamination of
450,000 sq./ft. and approximatel, 30 inches of precipitation
infiltrating a year). This mean that 8,400,000 gallons of
undetermined quality leachate is Formed each year and recharges the
Henry Formation aquifer., Due to their densities upon reaching the
aquifer, organic compounds could be expected to descend and possibly
contaminating lower bedrock aqui ers,
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DRILLING LOG

Page 1

i Baglien o o A5
*stte” T111nofs

jﬁﬂh g T s e L0 ow
f”?a&“"' " Start Date. 7/13/83" aﬁ i

h%' "‘p:t T

" ;ﬁ‘ki‘ o Dt Fm
Completion Date 7/13/83

Site Sgﬁget/Saqget La
»’Boring No. . B-1

ndf111‘3

&4 “g( RS ,;i‘u e
Ground El. 3& R

Drilling Firm Canonie Construction

Type of Drill CME 75

Grid Location 250W/50°

Driller Herchle Boyd

Geologist Ron St. John

' Total Depth of Boring _19.0°

Elev. | Depth

Blow Samp1ﬂ
Description Count No.

Remarks

Well

Const.

I

Ground Surface

Cinder Fill,

blank w/wood chips

Refuse

0w O NN s W N
I I OV Y A A A ' Y

Cahokia All

uvium

11/13/81
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FrRE

S Dt

I B
L e

State

INinois

Site

Sq;get/Sauget Landfill

A ﬂ-«~’“

a w w

o.."é

*Q“V A e i N % w«

.\';* = ’tr

-'-4 A L8N

SN
g
w‘; e

Boring No.

Page 2

B-1, 250W/50

O .
i it -~ PR A o *

B % SN AT P -
>’ ©ts "f’»;-zu T .

of 2

T

g

PR
- _.~._,.:,\

g

'S
ﬂ;"-

'i MJ

' Descr1ption .

4§10N

Sampld
No.

Well

Const.

Elev. | Depth

—

1 Cahokia Alluvium. gray. fine to

medium grained sand, micaceous

Count

B1A

BIB

—

2l

] Cahokia Alluvium, very fine

grained sand

Reméfks

Ho0 @ 17.0"

~ Mg
B 2

i

11/13/81
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DRILLING LOG S | Page 1 of 2
PR ke TR Y L N e 3 Yt o U ST et e Rt e PoLe .

: S
) B L
Py '&sm .

B A T SR AR B L O o P S S SRS &
oo state Ilinofs *~° " "™ " -~ Start Date 7/13/83
g | stte_ sauget/Sauget Landfinl’ = - Completion Date 7/13/83

- ) Boring No.  B-2 - Ground E1.

L'b% ‘Drilling Firm Canonie Construction Grid Location  85W/50

- Type of Drill CME 75 Total Depth of Boring 19.0'

— Driller Herchle Boyd

| Geologist Ron St. John
_ Blow [ Sample Well
Elev. | Depth Description Count No. Remarks Const.

3 —

—~ ]

| Ground Surface

|
[y
1

Cinder Fill, black

I
w N
|

!
-~

o N O »
I T

|
©

|

11/13/81 35



State

Site

PR R LR Y

I11inois

Sauget/Sauget Landfill

Boring No.

B2, 85W/50

2

of

quth

‘ Remarks

E1ev.

—

=

22

P
Lo dy ]

i

N
(8,

[y ]

NN
~N O
]

1=

1

™
@

w
o

Vo ri N
‘a 43 Description S

Refuse . a-—
i («\, ’
-m F‘

3 W
;x

| C&Hokia Alluvium, fine grained
| sand, micaceous

_| Cahokia Alluvium, fine grained
3 | sand, micaceous

B2A

B28

Fal \:
., - L -
. . . N Y e
R PR < 1 - Y . ¢

11/13/81
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State

I111nois

Site

Sauget/Sauget Landfill

Boring No.

Page 2

B-3, 140W/250

.of 2

Elev. | Depth

Description

Blow
Count

Samplel
No.

Remarks

Well
Const.

11
1
1
1
15 ]
16 ]
17 7
18 7
19

——

20

s W
Ly Lo b [y

—

—

lll‘l

Cahokia Alluvium, black, clayey

silt

Cahokia Alluvium, gray, silt

30

B3A

B38

11/13/81
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DRILLING LOG Page 1 of 2
- | state _Illinois Start Date _7/13/83
- Site __ Sauget/Sauget Landfill Com;;;:{ﬁn Date _7/13/83
. Boring No. B-4 Grdh;;#Ei.
- Drilling Firm Canonie Construction Grid Location 260W/250.
Type of Drill CME 75 Total Depth of Boring 15.5'

Driller Herchle Boyd

— Geologist Ron St. John

Elev. | Depth

Blow | Sample
Description Count No. Remarks

Well
Const.

i A A

Ground Surface

[
LT

[
© ® N O
I

1|

Cinder Fill, blank

11/13/81

39




State

I11inois

Site

Sauget/Sauget Landfill

Boring No.

B-4, 260W/250

2

Page 2

ok
‘ ;b.' :;._'

3. .:‘..‘ﬁ_.‘

N

*

Elev. | Depth

Description

Blow
Count

Sampld

No.

Remarks

Well
Const.

11 7] Cahokia Alluvium, gray, clayey

12 7

13 7

14 ]

siit, micaceous

Cahokia Alluvium, gray, fine

| gralned sand, micaceous

B4A

B4B

11/13/81
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DRILLING LOG

Page 1 of

2

State Il1lin

ofs

Start Date 7/14/83

Site Sauget/Sauget Landfill

Boring No.

B-5

Completion Date 7/14/83

Ground E1.

Drilling Firm Canonie Construction

Type of Dril

Driller Herchle Boyd

1 CME 75

Grid Location

250W/475.

Total Depth of Boring 19.0°

Geologist Ron St. John

P

Blow | Samplé Well
Elev. | Depth Description Count No. Remarks Const.

_

] Ground Surface
1]

_| Cinder Fill, black
2——
37
S
5_]

_| Refuse
6-—-
7_]
8_
9_

11/13/81
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I11inois

Statg

©_sites -Sauget/Sauget Landfi1]

R B

. e S A 3
LT v . ¢
: ‘%"3%\» o

Boring No.
Page 2

B-5, 250W/475

of 2

Description

Blow
Count

sample
No.

Remarks

Well
Const.

I

Y é)\#
Elev. { Depth
. b

- 13

—
F-3

11
12 ]

| ]

L

b b s
(8 4]

~ O
T

e
[ <]

P
0

nN
o

(A ]
[y
|

3 R
|y |

N
F-3

> Y
'

N
o

Refuse, wood chip and debris

Cahokia Alluvium, 1ight brown,

silty, sand

Cahokia Alluvium, brown to

w
o
1

black, silty, very fine grained
sand

B5A

B58

oily appearance

11/13/81
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DRILLING LOG Page 1 of 2
State Ill1no¥s ' start Date 7/14/83
Site Saqggt/Sauget landf111 QQQ‘ Comp{etioh Date _7/14/83
Boring No. B-6 V igﬁﬂaﬂﬁ Ground E1.
Drilling Firm Canonie Construction Grid Location 10W/600 °
Type of Drill CME75 -~ ° Total Depth of Boring 15.5'
Driller Herchle Boyd
Geologist Ron St. John
Blow | Sample Well
Elev. | Depth Description Count No. Remarks Const.
: .
] Ground Surface
1]
Cinder Fil11, black

2]

3]

S

5]

_| Refuse

6-—:

7]

8_]

9

11/13/81
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State

I111nois

Site

Sauget/Sauget Landfill

LY I )

2

- Elev. | Depth

Description

Remarks

Well
Const.

11 ]

12 "
13 7

14 7

15 ]

25

s o I I
[ A '

w
o
|

Refuse

Cahokia Alluvium, brown, clayey,

silty, fine grained sand

Cahokia Alluvium, dark brown,
very fine grained sand

B6B

11/13/81
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DRILLING LOG Page 1 of 2
- state _I11inois Start Date 7/14/83 Ere
B S1t; Sauget/Sauget Landfill Completion Date 7/14/83 ‘£§“"{§~
Boring No. B-7 Ground E1. “{"%f:
_ Drilling Firm Canonie Construction Grid Location 103W/666 "
Type of Drill CME 75 Total Depth of Boring 15.5' )
- Driller  Herchle Boyd -
_ Geologist Ron St. John
— Blow | Sample Well
Elev. | Depth Description Count No. Remarks Const.
]
] Ground Surface
- E
_| Cinder Fill, black
—_ 2_....
3
- a1 o _____
5_]
— _| Refuse
6—.4
_ 7]
8_]
— 9]

11/13/81
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State

I11inois

- Site __ Sauget/Sauget Landfi1l

Boring No. B-7, 103W/666

Page 2 of 2

Depth

bescrip;ion

Blow
Count

Sample
No. Remarks

Well
Const.

)? Elev.

11 7
12 ]

13 7]

1

s
(8, ] £
| l |

.
o

® S
I

1%

~n
(=)
|

L

~N
[

BSOS R R R DN
I A A I A ' A

Cahokia Alluvium, brown to green

sandy, siity, clay

Cahokia Alluvium, black, silty,

w
o

very fine grained sand

B7A

878

R T S v S

11/13/81
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DRILLING LOG Page 1 of 2

State *DMMnofs = A%~ - 0N Stm Daté 7/14/83 % ?; m
Site __ Sauget/Sauget Landfill Completion Date 7/14/83* &7 -
. - TR }r
e s Do R wbq
Boring No.  B-8 Ground E1. A Wm?
Drilling Firm Canonie Construction Grid Location 205W/795 '%?%w
Type of Drill _CME 75 Total Depth of Boring _ 1§ 5"

v Fatban
L

Driller Herchle Boyd

Geologist Ron St. John

Blow | Sampl Well
Elev. | Depth Description Count No. Remarks Const.

lllllll

Ground Surface

1
~{ Cinder Fill, black

2_

3|
e
5_

_{ Refuse

6—-

7_]

8 |

9

11/13/81
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State

IN1inois

Site

Sauget/Sauget Landfill

[

IR A

Boring No.
Page 2

B-8, 205W/795

of

2

Elev. | Depth

Description

| Blow
Count

Samplel
No.

Remarks

Well
Const.

11 7

12 7]

13 7]

—
—

14

15|

Refuse

Cahokia Alluvium, gray, silty,

very fine grained sand

Cahokia Alluvium, green, silty,

very fine grained sand, w/trace

)| clay

24

S 2 X IS
I A T A

[
o

B8A

B8B

11/13/81
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¢ | DRILLING Log

Y

Page 1 of

2

ﬁgState I11in

ois

.
c A C At
IR

1'5!!““§Sauget/5auget Landf111

Iy

Boring No.

B-9

wn<¢\

Y "Type of Dril

’Dr1111ng Firm Canonie Construction

1. CME 75

Driller Herchle Boyd

- Geologist Ron St. John

Start Date 7/15/83

Completion Date _7/15/83

Ground E1.

Grid Location  150W/950°

Total Depth of Boring 19.0'

Elev. ]| Depth

Description

Blow | Sampld
Count No. Remarks

Well
Const.

Ground Surface

[ZC L ]
L1y

F-3

® N »
llllll

o

Cinder Fill,

black

11/13/81

4

9




|, Site

State

I111nois

§
Sauget/Sauget Lan

&%
df{il] » 4

N n»; "L’
-fa§ﬁh¥§§ﬂﬁba§§

Page 2

Boring No.

B-9, 150W/950

of

2

Elev. | Depth

T
“- 7 Description

Blow
Count

Sample
No.

Remarks

Well
Const,

11 ]
12 ]

13

14 7

15 7

[——

16 ]

17 7]

~_| very Tine grained sand, w/trace
clay

1

l

1

l

Refuse, cinder,

wood chips

Refuse

Cahokia Alluvium, black to gray,

"] Cahokia Alluvium, green, silty,

silty, very fine to fine grained
sand '

B9A

B9B

11/13/81
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DRILLING LOG Page 1 of 2
State _I11inots v?/iﬁkas
. :mrﬁ S ',~'-
Site Saqget/Sauget Landfill Comp]e onLDate 7/15/83
e R ; SRS
Boring No. B-10 '“qﬁ‘ ks E!K v
Drilling'Firm Canonie Construction Grjd Location 35W/940
Type of Drill CME 75 bea] Depth of Boring 21.5'
. Rk iy
Driller Herchle Boyd L ¥ 58
Geologist Ron St. John :
Blow | Sample Well
Elev. | Depth Description Count No. Remarks Const.
~ Ground Surface
1]
| Cinder Fill, black
2—4
3]
S S,
5
_9 Refuse
6——
7_]
8_|
9_|
11/13/81
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State

I11inois

Site

Sauget/Sauget Landfill

$

Boring No.
Page

B-10, 35W/940

.s?h ﬁ.g.ti Wy 1“ X 2“

Y

Elev. | Depth Description

B ow amp1ei

T

11 7]

12 7]

13

IQ;:

Refuse, cinders

18 7| Cahokia Alluvium, gray, fine
grained sand

20 ] Cahokia Alluvium, gray, fine
grained sand

30

Count No.

B10A

B10B

-4 | Const.

e

11/13/81
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DRILLING LOG

Page 1 of

s

';_stgge INlinois

Start Date 7/18/83

53

| fsiﬁsg;'éauget/Sauget Landfil) _ Completion Date _7/18/83 S
Bdfing No; B-11 3 Ground E1. |
Drilling Firm Canonie Construction Grid Location 35W/1150
Type of Drill _CME 75 Total Depth of Boring _ 21.07
_Driller Herchle Boyd
Geologist Ron St. John
Blow | Sampie Well
Elev. | Depth Description Count No. Remarks Const.
] Ground Surface
. 1]
] Cinder Fill, black
2._
3]
S
5_]
_| Refuse
6._
7_]
8_|
9 ]
11/13/81

g 3



1 Statg Ill‘lnois Boring No. -B-11, 35W/1150

- . Page_2  of _2 .
vr'l“ T ixtan .. F. N
J.Q.A -s‘-wb e ""f“""j“'“t"'f SRS L‘ e
BTow Samp1e N Well
: Count No. Remarks Const.
N R R " + .
I R u
: 12 ]
— 5 .: 13 - |
14 7] Refuse ]
15 7
- 16 —
17
- 18 | Refuse B11A

19 7| Tahokia ATTuvium, brownish red
silty, clay w/trace gravel

Cahokia Alluvium, brown, silty, B118B
clayey, very fine grained sand

[
1

20 7]
- 21 7]
22 ]
- .| 23
24
2

f
S 3 I 3 9
P A A A A T O

(2]
o

- 11/13/81
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DRILLING LOG

LI

Page 1 of

2

State“ I111nots *  #e

. D*' Sl Aty st

Site SauLt/Sauget Landfillw

Boring No. ~ B-12 mm

Dr1111ng Firm Canonie

g e

Type of Drill CME 75 ~mﬂ;”fae\u~'

Construction

Ground El.
Grid Location

H‘ﬁfait Date_7/18/83 .-

CompIetion Date 7/18/83

245W/1150

Tota) Depth of Boring _ 21.0'

Driller  Herchle Boyd ‘ T
Geologist Ron St. John T
Blow | Sample Well
| Elev. | Depth Description Count No. Remarks Const.

Ground Surface

—
L

S W N
IIIII

(<] o

|l
x
(1}
—”
| =
7
m

~J

o o
1 1|

3|

Cinder Fill,

black

s . S W em e M G e G . Gem e Smn S

11/13/81
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State Illinois

~ e

© Sfte__Sauget/Sauget Landfill - - &

D R

Bor1ng No..

B-12

BRE. & - A ST
Description ety

B1owi
Count |:

TWeTT
Const.

Elev. | Depth
I Rt

12 ]

— g
F - TN 71
1y

=
[+4] [44)
l l l

I

e 3 8 & S
T

~n

1

~n N
w ~N
|

e

Refuse YR

PN

Cahokia Alluvium, gray, silty,
very fine grained sand

Cahokia Alluvium, brown, silty,
clayey, very fine grained sand

Cow
N .? .
f

B12A

B12B

PR
ST
il I3

e 44.‘" 4—3“.“‘ 'Mﬂ‘" 3 -

11/13/81
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DRILLING LOG Page 1 of

State Ilinofs R Start Date 2/19/83

. §}i:* Sauget/Sauget landfiil o Completion Date’ 7/19/83
Boring No. = B-13 - Ground El. )
Drilling Firm Canonie Construction Grid Location 140W/1350
Type of Drill _CME 75 Total Depth of Boring _ 21.0"

Driller Herchle Boyd

Geologist Ron St. John

i :
) &
Blow | Samplq Well  |°7
Elev. | Depth Description Count No. Remarks Const.
] Ground Surface
1] o
2 7] cinder Fill, black ; .
3
& o __
5_]
_{ Refuse
6—
7_]
8 _
9_]
11/13/81
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State

I11inois

Site.

- 7‘ t-‘"f
o | EQRRT

Saqg;g/Sauget Landfill
" - ,

¥ u#‘f? R <

u‘r\

'-hn':&k

L3
Coia,

)

nha

Boring No.

.B-13, 140W/1350

of 2

Page 2

Elev 6epth

dégcf{ption

BTow
Count

Sample
No.

Remarks

Well

Const.

|

15

|

—t
[=4]

|

—
~
|

S

21 7

| | Refuse

Cahokia Alluvium, gray, very
Tine grained sand

Cahokia Alluvium, gray, very
fine grained sand

B13A

B13B

11/13/81

58



ORILLING Loo'*_}'

Page 1 of

2

UC A w-,w K AR
a State imin"o’!s'm &gw Fa k

1“ «.,:v.

L G AN
Site Sagget/Saugg§71andfill i

Drilling Firm Canonie Construct1on

Ay e
Type of 05111 CME 75r* ST

s ts.« -

AR
Driller Herchle Boyd

Geologist Ron St John

. start'Date _7/19/83

B NS 7O
Completion Date 7/19/83

Ground El

Grid Locatfion 20W/1350°

Total Depth of Boring 21.0'

Blow | Sample Well
Elev. | Depth Description Count No. Remarks Const.
—— kS [‘;;?
—
] Ground Surface

B

c?h“&é}' Fill, black

W NN
W

»
]

| Y Y

W 0 ~NN O O

|

11/13/81
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State

IN1nois

| s1té |

Sauge /S;;gﬁt L

‘Boring No. B-14, 20W/1350

of 2

Elev. | Depth

SampTel

Remarks

Well
Const.

[

1

30

Muck, black

very tine grained sand

) | Cahokia Alluvium, black, mucky,

No.

B14A

B148B

May have punc-
tured and sampled
the contents of a
pail.

11/13/81
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2

PR VRN L
¥

DRILLING LOG C

' of 2

Page * 1

e Mﬁiﬂﬂ

state _I111nots *“*53:5***5”*3‘?“53 . ”%EKFt im§3 7/19/33 AL -
Site  Sauget/Sauget LandfilI | Complet1on Date’ 7/19/83
Boring No. . B-15 R ... Tl
Dril]ing Firm Canonie Construction Grid Location 20H/1503§¥§?q§$
Type of Drill CME 75 Total Depth of Boring £§?5
Driller Herchle Boyd &
Geologist Ron St. John
Elev. | Depth Description glﬁ:t Sazglq Rémarks gg::t.
] Ground Surface
1] :
2] Cinder Fill, black ﬂ;
37
4
=
6.__.
7_]
8|
9_]
11/13/81

61
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State _ Illinois Boring No. B-15, 20W/1500
. §jté' Sauget/Sauget Landfill . . Page 2 of _2

. '1"{'1 ¢ e T ] S % A . 1. . . g - R -
£ T R Blow | Samplé i - | Well |3
.. |Elev. | Depth| - Description Count | No. Remarks ~-~ | Const. ju
:1: (* . ' — - .- . s o ot 4 . »
‘ 11

12 7]
-ﬁ

- 13 7]

14

15

16

17

— —)

- 18 ] Refuse
19

— ——

4
A
A
1

20 ] |
Refuse ) 4
3 3 _______ 1

22
—_| Cahokia ATTuvium, bTack to gray,
— 23 ] tine grained sand B15A

—

24 7

25 | Cahokia Alluvium, black to gray, B158
Tine grained sand

26

— —

27 ]

1

i

- 28

29 ]
- 30 ]
B 11/13/81
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DRILLIN

6 LOG

Page 1 of

2

Sta ek 1111no?s@?’mx:~*éi"§’“&ﬁi’€ et RE

Start Date 7/19/83

RO LS T T IR N K AR "% i B ?”a‘t K
itex Sq;ggt/Sauggt LandFi1] 5o : Comp1etion Date 7/19/83
%‘l v - PrUn aa ,»,‘“—,.;'J;‘;‘\ t.';:_ _*h.",‘;m‘. - . R
- Bor ng No.*’ © 16 M D B e Ground El

ok e
Driller
. 5._‘\:' "“ﬁ

LY

H

ilDr1111ng Firm ‘Canonie Construction

'ﬁwéﬁmn1msn

erchle Boyd

Geo]ogist Ron St. John

Grid Location 120W/1500

Total Depth of Boring 24.0°

LA N r’"‘,‘f »
EEAL )
Blow | Sample Well
Elev. | Depth Description Count No. Remarks Const.
] Ground Surface
- 17
i | 27 Cinder Fill, black
3]
4 e _
5
6_]
_| Refuse
7——
8 _
9 ]
11/13/81
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S;ate

INinols 5.

1%

ERT Y

et aﬁ

“site
o e

get/Sau

Boring No. B-16, 120W/1500

. Page 2

of _2

P .
N PR

Remarks

Well
Const,

15
16

.

[
~J
[ |

[
o
L

S ©
i

N
st

L1

N
(74

24 7]

Refuse

iR
Cahokia Alluvium, black to gray,

silty, clayey, very fine grained
sand

B16A

Hp0 @ 22.0'

No further sampl-
ing was performed
since it would
have been below
the Hy0 table

11/13/81
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ORILLING LOG e ... page 1 of 2
‘ e T o O A et

State 1111nois\=**

NIt

K Ma\. ed N » 5 _"..A . -»,| »‘ A e
Site Sauget/Sauget Landf111 T'3~7“F‘ﬁ'; »
NS & ‘ e . g B [

S
Boring No. \ -17 B

=,
140N/1750

Dr1111ng Firm Canonie Conétru£t1on .

t' Py

Type of Drill CME 75 =nifiu~ Tota] "of Boring.  26.0"

Driller Herchle Boyd

Geologist Ron St. John

BTow | SampTd -+ WeTl
Elev. | Depth Description Count No. Remarks Const.
] Ground Surface AR 4
17 s
2 7] Cinder Fil1, black * N e -
37 EEDRN 3

o
|

— s . G . m— e —— e — — —— W Ymm  Smem Wy

[4))

0i1 was encoun-
tered from 6.0' to

[+, ]
1
P
3]
-”
|~
7]
(1]

i 13.0'.
7—
8] 4

o

11/13/81
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State Illinois

, Site Sauggt/sitqug_t Landfﬂ 4-;;4&‘:1(

R

.;1',;‘ Loa e
B R

B Y S - I
W '_:’;;‘.hp' & A T

A

R

Page 2

-

~

Boring No. -B-17, 140W/1750 - . _
~ of '

PRI

ey ¥

Elev. | Depth

SR IR T 1 TP % B
A »-"‘;-‘:‘_.,'; Vi R % . TR I VA M

§%;'%

__Description <4

Blow
Count

Samplq

No.

Remarks

wEii;:i
Consg%

11 7]

—

12

13

14 7]

22
23 7
24 7
25
26_~
27 ]
28~

29

——

—

PRGNS

Cahokia Alluvium, black to gray,
s{Tty, clayey, fine grained sand

Cahokia Alluvium, black to gray,
silty, clayey, very fine grained
sand

30

B17A

Bl178

11/13/81

66




IRILLING LOG , Page 1 _of 2 L

(=
i3 ¥

State‘*?‘mtnois A "“M%m *,-'3*« Start Date ) 7/20/83 e e
ﬁ”’% < Ly comt R e R
+ Site: Saqget/SauggEﬁLandfill- oy Comp]etion Date 7/20/83 I
E N R 3 " raf ,1\’ N e ,3 = T
gBoring No. __ B- 18 R Ground E1.
Dr1111ng Firm Canonie Construction Grid Location 35W/1760 :
Iype of Dr111 CME 75 e Total Depth of Boring _ 26.0' 5
j . PR RN R F . . . i
Driller Herchle Boyd °
Geo]ogist Ron St. John
Blow | Sample Well
: Elev. | Depth Description Count No. Remarks Const.
el _
] Ground Surface
o |
1]
ﬁ‘As}-.— 2
‘ ~ Cinder Fi1}, black
34—

o
1

Refuse

IR

i

o

|

11/13/81



N !.‘ - A PR T

i )
L State I1l4nois* _ Boring No. :B-18, 35W/1760
LW e £ GRS PAR ,
e ; if--'(.Sj‘te“‘* Saiet/Sauggt' andfnl*&~ e S B ORR) Page 2 . fo 2 . s .
i 3?%&% RN e e e AT
ol I W ?,.a». . BTow Samp1e . WeTl
Elev. Dgpth Descr tion “:7 v lCount | No. Remarks Const.
: 12 -
= 13 1
14 7
| 15 7
— 16 ]
17 ] i
- 18 gt
19
20_?
— 21
22_] . ~§ 3
- 23j Cahokia Alluvium, gray, very B18A
_| fine to fine grained sand
24 |
25 7] Cahokia Alluvium, gray, very B188
_| fine to fine grained sand
- 26 7]
27
- 28 ]
29
30 7
— 11/13/81
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- MAGNETOMETERS
g : : .
g§ ' Magneflc fleld measuremenfs can be used to locafe burled ferromagneflc _bJecf
§ ‘::({‘.f e ry - ’;‘-"""n& PR e - “‘ "&f“" T : L
-fgi“' suchyas sfeel confalners or drums, scrap fron and fools. _Thls mef
X I S e "y RSN R
£$ "on the facf that an lnduced magneflsm Is produced In an? magnefl

|

i .
’ ‘_,,“' kt,
bo—

r

an anomaly In the amblent fleld. Search magnefomefers reSpond fo changés In fhaif,ﬁ

earth's magnetic fleld causéd by ferrous mefals.

- produce a magnetlic response,

o | ~ LRy
The primary factors which Influence the response of ‘a magnetometer sysfem are
the mass of an lron or steel object and its distance from the sensor, The
following |1st polnts out the varlables which Influence the slize of a maéne*ic

- anomaly:

1) Target mass
— ‘ 2) Target to sensor distance
3) Target material and degree of degradation
4) Target geometry (primarlly length to diameter ratlo)
5) Target orlentation

6) Amount and orlentation of permanent magnetlsm In the target.

Technos utlllzes a varlety of magnetometers to accompllsh varlous survey
obJectlves, Both total +fleld and gradlometer search magnetometers are
avallable. Proton and cesium systems are used for total fileld work; fluxgate

and cesium gradlomoter systems are used for detalled search work. The system

70



o mal fleld instrument wlll fall to funcﬂon because of nearby metal fences,"j_,_v

"plpes and cables.. Thls capablllfy of the gradlomefer sysfem Is possible slnce "

commonly used by Technos for most search work-ls a fluxgate gradlometer bullt by
Technos. This system permits contlnuous coverage along a line, as opposed fo.

perlodlc sampllng or sfa*lon measurements ' obtalned with other types of
Pl \ - Vo B e

! ;:‘magne*cmefers. e gradlome?er sysfem also permlfs operaflon In areas In whlch .
, : ! P

g " T -,‘ ‘a,a”,.;‘

a”‘d"\ RS SN m#“*;‘\ R M L

. Lyt .rf
. i "\“n iy nv n . r\\ s :
AL \

‘the sensor head used mlnlmlzes the presence of horlizontal targets such as a

¢

_steel fence while malntalning full vertlcal sensltlvity for discrete targets

below, Thls.sysfem can be carrled by hand or can be mounted to a vehlcle for
covering larger areas.

.
The baslc sensor sensitivity of +ha‘Technos gradlometer Is one gamma wlth a
system response of .58 gammas per foot over a two-foot vertical gradient. The
response of the gradlometer generally falls off as one over the distance to the

fourth power for dlscrete targets.

A secondary (less sensitlive) magnetometer Is used as a reconnalssance tool to

_sort out shallow and deeper targets when the Instrument Is used In comblnatlon

with a metal detector and other magnetometers. This unit also [s a fluxgate
gradlometer and Is manufactured by the Schonstedt Instrument Company. Its
sensitivity s approximately an order of magnitude less than the Technos
magnotcmeter with a gradlent of approximately twenty Inches, yleldlng an overall

best systom sensitivity of ten gemmas per foot.

7

- -
e el M .




